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Re: Review of climate change policies – Discussion Paper 

 

Key points 

• CCS is a proven technology at large scale, with the first facility commencing 

operation in 1972. There are currently 40 large scale CCS facilities in operation 

or in planning around the world today, in a full range of industries. 

• CCS has a vital role to play in delivering least cost emission reductions in 

accordance with Australia’s commitments under the Paris Agreement. 

• CCS will be necessary for Australia to continue its reliance on abundant fossil 

fuel energy sources and mining activities for domestic consumption and for 

export. CCS will also enable the continued sustainable use of vital products like 

cement and fertiliser. 

• The Government’s current review of climate change policies should focus on 

establishing enduring mechanisms for the implementation, review and 

refinement of policy, including to account for increasing climate ambition and in 

the face of changing technologies and market conditions. 

Background 

The Global Carbon Capture and Storage Institute (the Institute) is the world’s 

preeminent authority on carbon capture and storage (CCS). CCS represents a range of 

technologies that directly reduce emissions from a variety of industries involving the 

combustion of fossil fuel (e.g. power generation and steel manufacture) and others 

where CO2 is a by-product (e.g. chemical and cement production).  

The Institute’s membership is diverse and global, including state and national 

governments, universities, technology developers, associations and emitters across a 

wide range of industries. The Institute’s mission is to accelerate the deployment of CCS 

as part of a mix of technologies that are required to achieve globally agreed emission 

reduction targets. The Institute retains an expert interdisciplinary team that examines 

and reports on the status of CCS technologies and facilities around the world, and 

provides advice on policy, legal and regulatory settings affecting climate change 

mitigation in a range of jurisdictions. The Institute is pleased to provide this submission 

on the Australian Government’s review of climate policy. 
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CCS is being used today to reduce large volumes of emissions in various locations 

CCS is a proven technology at large scale. The Institute’s projects database currently 

tracks 40 large scale CCS facilities around the world today in a full range of 

applications.1 22 of these facilities are in operation or in construction. The first of these 

facilities started operating 45 years ago. The Institute also tracks over 70 individual 

smaller pilot and demonstration projects.2 Large scale facilities with expected 

completion dates out to 2022 are illustrated by capture capacity and by industry in 

Figure 1. 

Figure 1: Large scale facilities in operation or with operation dates up to 2022 

 

Source: Global CCS Institute. 

 

Key developments in large scale CCS facilities this year include: 

• The Petra Nova Carbon Capture facility in the US commenced operations in 

early January. This is a retrofit to an existing coal-fired power station and has a 

CO2 capture capacity of 1.4 million tonnes per annum (Mtpa). 

• The Yanchang Integrated Carbon Capture and Storage facility (0.41 Mtpa) in 

China was launched into construction in late March. This involves CO2 capture 

from two separate emitting plants that both convert local coal into synthetic gas. 

                                                           
1 http://www.globalccsinstitute.com/projects/large-scale-ccs-projects  
2 http://www.globalccsinstitute.com/projects/pilot-and-demonstration-projects  

http://www.globalccsinstitute.com/projects/large-scale-ccs-projects
http://www.globalccsinstitute.com/projects/pilot-and-demonstration-projects
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• The Illinois Industrial Carbon Capture and Storage facility in the US (1.0 Mtpa) 

started operations in early April. This is the first large-scale bio-energy with CCS 

facility in the world and involves the capture of waste CO2 from bioethanol 

production. 

• The Kemper County Energy Facility in Mississippi (3.0 Mtpa) is in the final 

stages of commissioning and is expected to formally commence operations 

within the next month or so. This is a new coal-fired power generator involving 

‘first of a kind’ gasification combustion technology. 

• The Gorgon CCS Facility will involve the injection of between 3.4 to 4 Mtpa of 

CO2 captured from the Gorgon natural gas development located on Barrow 

Island in Western Australia. The gas processing plant is in the final stages of 

commissioning and CO2 injection is expected to commence shortly. 

• Two new facility proposals were made in the last few weeks, namely the 

Norway Full Chain CCS (1.2 Mtpa) and Lake Charles Methanol (4.2 Mtpa) in 

Louisiana, Texas. The Norway development is especially significant as it 

includes CO2 captured from several sources, including from ammonia and 

cement production plants and from a waste-to-energy recovery plant. Cement 

and waste-to-energy are new areas for the application of CCS at large-scale. 

 

 

CCS is essential to limiting global temperature increases at least cost 

Modelling of least cost emission pathways consistently identifies that CCS would be 

deployed in large volumes if emission reductions in accordance with the Paris 

Agreement are to be achieved. 

The Intergovernmental Panel on Climate Change (IPCC) 5th assessment report 

commented on a range of modelling that examined the impact of different mitigation 

technologies on the cost and likelihood of limiting global temperature increases. The 

results of this are shown in Figure 2, where the median cost of achieving 450 parts per 

million CO2 concentration was 138% higher in scenarios that blocked CCS compared 

to default scenarios where CCS was included.3  

                                                           
3 http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_chapter6.pdf 

 

http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_chapter6.pdf
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Figure 2: Mitigation costs 2015 to 2100, with varied technology availability 

 

Source: IPCC, 5th Assessment Report, Figure 6.24. 

 

On these results, the IPCC noted: 

…the lack of availability of CCS is most frequently associated with the most significant cost increase… 
One fundamental reason for this is that the combination of biomass with CCS can serve as a [carbon 
dioxide removal] technology in the form of BECCS… In addition to the ability to produce negative 
emissions when coupled with bioenergy, CCS is a versatile technology that can be combined with 
electricity, synthetic fuel, and hydrogen production from several feedstocks and in energy-intensive 

industries such as cement and steel.4 
 

This finding is consistent with other modelling that shows that the least cost pathway to 
climate stabilisation requires the broadest possible range of low emission technologies 
including CCS. The IEA periodically reports on the potential role of CCS alongside 
other technologies in its World Energy Outlook and Energy Technology Perspectives 
reports. Its latest publication suggests CCS would contribute to 12% of cumulative 
emission reductions out to 2050, relative to business as usual scenario.5 CCS 
complements rather than substitutes other climate mitigation measures such as 
renewables in the power sector, and energy efficiency and recycling in industrial 
applications. 

                                                           
4 http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_chapter6.pdf, pp. 451-453. 
5 http://www.iea.org/etp/  

http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_chapter6.pdf
http://www.iea.org/etp/
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Figure 2: Contribution to cumulative CO2 emission reductions, 2013 to 2050 

 
Source: data from IEA, Energy Technology Perspectives, 2016. 

 

The large amounts of emission reductions highlighted in these studies illustrates that 

our energy systems must be transformed dramatically, and to do this requires very 

aggressive policy settings. 

 

The role of CCS in addressing emissions for Australian industry 

Australia’s economy is heavily dependent on abundant natural resources. A significant 

amount of national income derives from the export of coal, gas and mineral resources 

to its trading partners. Australia’s abundance of energy also underpins domestic 

economic activity and has provided a competitive advantage for Australian industry. 

Australia’s necessary transition to a lower emissions future must be given effect by a 

suite of complementary climate and energy policies. Policies that are carefully 

developed and implemented will avoid imposing abrupt changes and transitional costs 

for the Australian economy, and will optimise the value of its exports and natural 

resources. 

The longevity of Australia’s coal industry in the face of aggressive climate targets 

depends on CCS. Coal consumption is already slowing or in decline in several major 

economies, and the governments of China and India have stated intentions to 
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significantly reduce coal imports. Coal is widely viewed as a necessary source of 

energy however there is a policy, community and market shift occurring towards 

alternative fuel sources because of coal’s high emissions content. As climate targets 

become more aggressive in accordance with ‘net zero’ emission outcomes, such a shift 

will also occur for natural gas. CCS can be a bridge for fossil fuel usage into a carbon 

constrained future, including as a transitional technology that will provide more time for 

governments and industry to manage structural change and associated employment 

impacts. 

Australia’s iron ore exports are similarly reliant on the ability of iron and steel producers 

to manage carbon risk, and CCS is one of the few means to reduce CO2 emissions 

from their production processes. BHP Billiton is one of many Institute members that 

recognises this and is working closely with Saskpower6 and Peking University7 

regarding the prospects for post-combustion capture and for CCS in steel production in 

China. The world’s first commercial scale CCS facility in iron and steel production 

commenced operations in Abu Dhabi in November 2016 and will also provide important 

lessons for other steel producers.8 

Natural gas is a critical source of energy and export revenue for Australia, however is 

also a significant contributor to emissions. As noted above, the Gorgon CCS facility is 

about to commence CO2 injection and will permanently store 3 to 4 Mtpa of CO2, which 

is the equivalent emissions from a 750MW black coal-fired power station. Emissions 

from the extraction and processing of natural gas from other existing and new gas 

developments are just as significant, and can be much higher depending on the 

reservoir CO2 content, and must be addressed if net zero emissions are to be 

achieved. Note these emissions are different from those generated by the combustion 

of natural gas in the power sector, which is discussed below. 

CCS can play a role in assisting Australian cement and fertiliser manufacturers comply 

with stringent emission reduction targets. As noted above, the Norwegian government 

is pursuing commercial scale CCS on a cement plant, amongst other sources. The 

Institute already tracks four large scale CCS facilities associated with fertiliser 

production, and the South West Hub facility in Western Australia also has identified 

fertiliser producers as potential emission sources. CCS has other applications including 

in coal-to-hydrogen conversion (the CarbonNet project is further identified below). 

Finding new uses for Australia’s very large coal reserves will be important as their 

value for use in power generation will eventually decline in the coming decades. 

                                                           
6 http://www.bhpbilliton.com/media-and-insights/news-releases/2016/02/bhp-billiton-and-saskpower-
establish-carbon-capture-and-storage-knowledge-centre  
7 http://www.bhpbilliton.com/media-and-insights/news-releases/2016/06/bhp-billiton-and-peking-
university-to-accelerate-ccus-research  
8 https://www.globalccsinstitute.com/projects/abu-dhabi-ccs-project-phase-1-being-emirates-steel-
industries-esi-ccs-project  

http://www.bhpbilliton.com/media-and-insights/news-releases/2016/02/bhp-billiton-and-saskpower-establish-carbon-capture-and-storage-knowledge-centre
http://www.bhpbilliton.com/media-and-insights/news-releases/2016/02/bhp-billiton-and-saskpower-establish-carbon-capture-and-storage-knowledge-centre
http://www.bhpbilliton.com/media-and-insights/news-releases/2016/06/bhp-billiton-and-peking-university-to-accelerate-ccus-research
http://www.bhpbilliton.com/media-and-insights/news-releases/2016/06/bhp-billiton-and-peking-university-to-accelerate-ccus-research
https://www.globalccsinstitute.com/projects/abu-dhabi-ccs-project-phase-1-being-emirates-steel-industries-esi-ccs-project
https://www.globalccsinstitute.com/projects/abu-dhabi-ccs-project-phase-1-being-emirates-steel-industries-esi-ccs-project
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Overall, the importance of CCS in addressing industrial emissions is not understood by 

the public and policy makers. However, the necessity of CCS in industrial applications 

is generally accepted by those with a well-developed understanding of the implications 

of the Paris Agreement on various sectors and emission sources. The Government has 

an opportunity in this current climate policy review to elevate the discussion of 

Australia’s industrial emission sources and CCS must play a role in this. 

The role of CCS in addressing emissions for Australian power sector 

The role of CCS in power generation has a somewhat higher profile in the current 

policy debate in Australia. This year, the Prime Minister and Energy and Environment 

Minister have made references to CCS in the context of managing issues in power 

sector. This has generated discussion around the financial viability and business case 

of CCS, which reflect the complex economic, technical and policy settings affecting this 

sector. 

Australia’s current policy settings for the power sector are widely viewed as unsuitable 

for sustainable, longer-term private investment in a stable and resilient electricity 

system. In response to poor reliability and high price outcomes, the Government has 

recently indicated a willingness to take strong action but this needs to be carefully 

planned. Properly functioning electricity systems and markets are critical to affordability 

for domestic and industrial customers and should not be subjected to ideologically 

motivated or ad hoc interventions. Policy settings need to be resilient in the face of 

short-term political pressures and anticipate the reaction of market participants, 

including to risks arising from unsustainable or uncertain carbon policy. This resilience 

is necessary given the long-lived investments that need to take place. Further, policy 

needs to be developed with a clear focus on the end-game. To meet climate targets, 

Australia’s electricity system needs to become a true low-emissions system. A system 

that derives 50% of its energy from renewable sources is simply not a low emissions 

system and is insufficient to meet climate targets.  

Safe, reliable and affordable electricity depends on having a wide variety of 

technologies available to best meet changing supply and demand patterns. Intermittent 

renewable energy will be an important part of Australia’s energy system however 

renewable energy alone cannot provide reliable electricity at acceptable cost and risk. 

An electricity system with very high penetration intermittent renewable generation will 

also require a combination of the following to ensure reliability and resilience: 

• very large energy storage capacity (for example, batteries with sufficient 

capacity to supply demand for several days) 

• transmission augmentation to connect renewable energy resources to demand 

centres 

• synthetic inertia (assuming these technologies are developed and proven at 

scale) and additional frequency control ancillary services infrastructure  
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• smart meters, smart grid and demand side management. 

CCS does not result in any additional grid integration costs or risks as it is applied to 

gas or coal fired generation that is dispatchable, and provides inertia and the other grid 

services necessary to ensure reliability and resilience. The lowest cost, lowest risk, true 

low-emissions electricity system will comprise fossil-based dispatchable power with 

CCS and intermittent renewable energy sources. 

CCS is already operational at two large scale power facilities in the world today. Both 

are in North America, which has large reserves of coal but also a wide range of 

alternative generation sources including cheap natural gas, hydro, nuclear and growing 

wind and solar PV capacity. Similarly, with a diversity of generation options, the UK 

Government was also actively pursuing CCS on coal and gas-fired generators. Japan 

is also frequently quoted as an example of a developed nation still building coal-fired 

power generators, however it also has a comprehensive program to develop options for 

CCS. Australia’s limited serious consideration of CCS in the power sector is a notable 

contrast to this international experience, although the recent public debate suggests 

this may be changing. 

How the Government can support CCS in Australia 

Much has been done over the past decade or two to prove the feasibility of CCS in 

Australia. Activities have included research into capture and storage technologies 

including methods to monitor CO2 behaviour in the subsurface, various pilot scale 

demonstrations of capture technologies under Australian conditions, mapping 

geological basins to estimate CO2 storage capacity, and developing regulation to 

ensure CCS is undertaken safely and that the environment remains protected. Some of 

the current and more recent initiatives have been noted in the Government’s issues 

paper. 

Whilst the research and technical work undertaken in Australia was and continues to 

be important, the critical barrier to deployment of CCS and Australia moving to a low 

emissions economy is policy. A range of additional policy analysis is currently being 

undertaken within the Institute’s Australian membership which will be communicated to 

policymakers and other stakeholders in the coming weeks. This analysis will include a 

variety of recommendations including potential CCS projects, enhancements to CO2 

storage regulation and incentive arrangements necessary to encourage CCS in 

Australia. 

Current policy settings have been successful in bringing intermittent renewable 

technologies to market, however intermittent renewables alone cannot provide reliable 

electricity at acceptable cost and risk. More needs to be done, and in the power sector, 

system security must be the first priority. The policy settings required to incentivise new 

low carbon technologies in a variety of sectors should also be extended to CCS.  
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Broader recommendations for the Government’s Review 

Recent statements from Ministers suggest the Government has already taken key 

decisions on immediate policies to address emission reductions and issues around 

electricity market reliability for the short term. 

This review is therefore timely given recent and repeated commitment to the objectives 

of the Paris Agreement, which are longer-term goals. This review provides an 

opportunity to establish long-lasting, credible institutional and review frameworks that 

supplement the architecture of the Paris Agreement. These arrangements must allow 

for governments to periodically re-consider and ramp-up ambition, under the scrutiny of 

other parties to the Agreement. 

Australia’s major trading partners, particularly China, are showing increasing 

willingness to invest in climate change reduction technologies. The recent positive 

investment decision in China’s first large scale CCS facility (Yanchang) is an example. 

Australia needs to anticipate this rising ambition and how this changes perspectives of 

its ‘fair share’ of emissions in absolute as well as per capita terms. The increasing rate 

of investment and declining cost of CCS, onshore wind, solar PV and battery storage 

will also provide greater capacity to reduce energy and emission footprints. Policy 

frameworks will need to be flexible to account for uncertain technology developments, 

including those that address industrial emissions, as well as enhanced capacity via 

international aspects like global climate finance, carbon trading and foreign sources of 

carbon offsets. 

Stakeholders should not expect that this current review, or various others currently on 

foot, will deliver policy recommendations that are immediately adopted, particularly 

since the Government has already indicated its preference to retain several existing 

policy instruments. The Government’s focus should be on establishing agreed features 

of the policy framework that allow for ongoing structured review, refinement and 

implementation of policies. Features of such processes should include: 

• legislated long-term climate and emission reduction targets, for example, the 

2050 targets currently in place in the United Kingdom, Mexico and Victoria. 

These targets do not unnecessarily burden or restrict the immediate actions 

governments must take, while still providing a high level of certainty to investors 

and other stakeholders of what all policy actions are intended to achieve. 

• the setting of interim carbon budgets that align with long-term targets. These 

give short-term, practical effect to broader climate change objectives will still 

allowing flexibility in when and how emissions reductions are achieved over the 

medium term. Such budgets and plans to achieve them could mirror pledges of 

Nationally Determined Contributions under the Paris Agreement framework. 

• requirements for governments to periodically report progress of how and how 

well targets are being achieved, which will better inform policy development.  
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• better coordination and, where possible, alignment of policy positions of state, 

territory and federal governments. Legislated frameworks with long-term policy 

objectives will assist in engaging governments, industry and the community in 

this “direction of travel” and hopefully give legitimacy to policy decisions taken 

at various levels of government in Australia. 

• provisions that identify and ultimately address the negative transitional impacts 

of meeting long term climate targets. By the same token, visibility of long term 

targets will identify opportunities for new economic activity and actions can be 

taken to exploit these to the fullest potential. 

Finally, and most importantly, the Government should work to ensure CCS is provided 

policy parity with other low emission technologies. Only then will Australia be on a path 

to achieving the largest emission reductions at lowest cost and risk. 

Any questions on this submission should be directed in the first instance to Lawrence 

Irlam, Senior Adviser – Policy and Economics on 03 8620 7342. 

Yours sincerely 

 

 
 

Alex Zapantis 

General Manager — Asia Pacific 

Global CCS Institute  

P: +61 (0)3 8620 7318 

E: alex.zapantis@globalccsinstitute.com 

globalccsinstitute.com 
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